ISSN (print) 2008-8345
ISSN (online) 2538-3752

S 9yl dlao s
s #0s
VPOV doeio VP Y Olasls oF o)led Vol s o5

()

[ Downloaded from joc.kntu.ac.ir on 2026-01-29 ]

GO Il o S i Sl 09Lwd o9 ST
& e (s

m_montazeri@shu.ac.ir ol 1 ¢ ¢ rig Les oKils (J 25 05 8 (B gmolipe 0 Kils HLtils

VY BN S VB Y/ 0 sl s

583l mleo Olew 6,57 o 5 BtV o 51 e Sy 2 53 gl b 1) 5 (S o
sheer Lo LI 055703557 5 VL OLeily b 5 4 5122 02 2D (sl B 4klos &7 bl o OT 257 2 .
Sl 35S S e S3losly 5 (b 65l L 50 b aslaedgs 1l e e el 550 4 s D315 el
Sasb 4y w8l sl At zn 5 (S S (Slapins 51575 35 a5 STl pty J2S7 (Gla s 1 5 08 0,855 elS o e
o e 6558 i el 3Bl e o sla Sy (ST ol Dl il a5 Sl (5053 J s
oS S R oyl 51 51 xto Sla Sy 53 JAS Sl e G 53 by r (53,8 DS ol jen
sk 5 ¥ e sman Jipn 3 )18 T s sl il 3 11 Co e s Tdiadpr Slee 10l 55 (L LPID
G978 Soms Lmlin 0l b GLET ¢ ixio J 257 Gl o L S (Kiﬁ 253,01 3,8 or S st 3asm sla b ile 6,8
L (o

Slparecal 28355 oo L PID chiedgn Ko chindpr el Fe3ind il (5558 (o J 257 1SS kel
(FEyan ran el s
The Latest Achievements in Applied Industrial Control
Mohsen Montazeri

Abstract: One of the most important and basic components in every industrial plant such as
refinery, power plant, cement factory, automotive industry, etc. is its control system, Which is
responsible for ensuring safety, performance, optimal operation with high efficiency, meeting
environmental requirements and responding appropriately to user requests. With the advancement of
technology, the design and implementation of control systems and related equipment has been
completely changed and upgraded from pneumatic and semi-automatic control systems to electronic
and intelligent systems so that the evolution of control equipment technology is several times the
main mechanical equipment of industrial plants. In this article, some new technologies with related
practical points for the implementation of control systems in industrial plants such as: Smart
Transmitter, Soft Sensor, Autotuning PID Controller, Intelligent Actuators, Hardware in the loop
Simulator, Digital twin, Application of artificial intelligence and Machine Learning are briefly
reviewed. Today, when working with industrial control systems, familiarity with these topics is very
necessary.

Keywords: Industrial Control, New Technology of Implementation, Smart Transmitter,

Intelligent Actuator, Auto-Tuning PID Controller, Digital Twin, Artificial Intelligence.

© N o oA W N e

Smart Transmitter

Soft Sensor

Auto-Tunning PID
Intelligent Actuator
Hardware in the Loop (HIL)
Digital Twin

Artificial Intelligent
Machin Learning

[ DOI: 10.61186/joc.17.2.165 ]

s sb i ol i o8 01y 553 131 5 IS Oludige ezl o =S dloes S s 1SS Ll 0dge oki 5


http://dx.doi.org/10.61186/joc.17.2.165
http://joc.kntu.ac.ir/article-1-1000-fa.html

[ Downloaded from joc.kntu.ac.ir on 2026-01-29 ]

[ DOI: 10.61186/joc.17.2.165 ]

S35 sxe J 28T 6la 55k oy 5T 144

S A s

Szl 5 U IS JE e (Sl S sl
S ol s el 63,405 5 4 5 S BT 4y ab gmee il gsl 1 es S 05100
o bl S K il 2 el SO, b ks B
4 0T Lay 5 OT Jimms 5 ST Slpgas 03 1o wblls
S S s asls alten Gds Ll ol (ol )l D5
L &S IT ol ol )l Lass 0T 51 K &7 2 LS 3 i, 8

Al gn 3315 5 1y Jeam s sl el e 6,5 505 8 J S
Fliadpn ab e Sl gal atb by ( QoSS e ol aelsl 3 i s
WSt S it i o s et DG (o S ol e
ey b5 Ol ol a b g el ool 32 4 s 53 ez
0315 JUisl xis (5Ll jloslizal 4 55 ok sls (slaesls oo &
g SLaeSis 0Ty 0 Lol o iy il he YU s L
P pblld s s w4y 35 eSs ) 3 8 ot
o3V JS s s ol [V ]Y o 0 4G 570551 e S

D _,.Z <
industrial networks

traditional fieldbuses

wireless
WorldFIP .
Interbus Asi A .
CAN . AN uetooth \
Foundation HS1 y \
[ Profibus-PA g IEEE 802.11 \
L PO contoet . EEES0L1S.4Tighee | |

//"swdfched ethemet-based . Modbus TCP
\

\ | Profinet Ethemet/P | Povertok |
NN HSE -7 EtherCat

[V] 35 50 oo (caaSs (cutnaibs ) S

35 e O3 S and) 5 1 oolinal @ 015 o impas il (0] 5
Sty 53 (S laptan Cole & a5 L b 515 0L

Wl plonil o 55 (gl 28 Dlidions aSld oyl el
590l &S gmeo J S yo 4 iy Eole 350 o s lie pl s
Cole Slojr by opl 5o 0,8 S5 b de disd e 4 S LIS
il S sl (e a3 (e J ST Gl e G 53 45 Sy
Jolos J 57 (ela s (5l e 5 S ST o s ¢ J 2
Lo sls 3)5ks 63 Shas Lo 5 s (Sns ¥ Jii )3 Lph o
ol 5 e 5 e ST dide a ol Gll GR35l
Mo o o (o LPID odiS J 28 o 5 g o
o 53, Shes 555 53 & 30 (e 03ysT Adisn gla Shes

Ldr ol 30 ‘rﬁ);.;};é\,@)w.\;lﬁ@whﬁ,\f

Ga (Gi9ld Syl Wgy) deude )
(G50 S5 o s
St £ 5551 Olpl dlaz 515 Sler pela s J 257 (Sla g sl
@ BV 5 ol 5 55 6 sy s 5 (Slogy 5 SO
o 03 s (g lwesly Olgiol oK VL 5 OlLg in o8 5 5 L
e 53 Shges Jll s T3 SlaieaS (6,5 o5 laginr
e Silogh, Ml 4 b 03,85 (glsn Slapts G b Sl ol
6y SO Slacls 1 oslial bl osls 0,53 5 o5 5 255
12 (S5 (a1 (S (5o Joud 53 b o plonil L2 55,
I b 5, Lol Slaptoew 51 gy ol 53 A eslizal J S
lp 5 odboslizal V-0V L F-Y MA bl dea 3l (S5 S
s oo 0sliel (GIET (Sl I Olomas Laosls &5

53 aesT Wl pd al ke laodiS™ J 28 ey fud s
)15 3y O oKV 5 gl hed o855 5 6 slaelS s
03,5 o sl sl s pdiast y ilaie laediS J 287l sl
R a5l eslamal (s slgiy b, L J =87 5 30 fles
4 5 Sl JSe O gbss ol o Jlsl 3 (28 o )03 p5Y
Gladis sl L Lol 68l sl g5 (5 5ol ST jer 03 (SIS (s
55 S MT lo )l 8 ST 4 Sl 5 Jlimms & 5 J0T
ded B gn b 2 g LIS el 5o e liS STl A s
laduwe pl 5o ba g 5 5 a3 g,y sldad O30 sgdoes 4 a5 L Ll
Lol 038 a8 sph 68,5 5 jodemy Mulp dix
Wl dal i |y sl e e 5 5 TS e Kijls, oK
38 el 15 IS Ol 5 g R Sl 5 L83 0l 03, VU (61
015 o my S 8715 iy IS5 i G eijla 0 oS (6550
Copte s plialy ilie oS YRS L Oljer 35 S L
Sl o o 5 oy ol 03 28 J S s 65 10T 5 s
ol 85 S T pE S e pU L S Glapt
Sl sl (Al oSS g Jlail S s baptecn
Olge a0 jamsls dim b 5 G 5 dilods K 0T glaokijls , &
.Af@ﬁﬁﬁml)ﬁ:‘ﬁuo.ufdj:f:;)\fﬁ.u
bl oo 3 53 IS s (558 0 St T el b J ST e
IS ot 53 .@louuT)ljl{A{o:JLfd}:f&Lhwjl.wf
5LAJ:_.AM}\J:Cu;l.:)b:ﬂ)gﬁﬁ»ckw):hi}@nkf
s s nps @ 8 s Sl gl 8 Olse 4 5 s Shes
e 33 ol ook 3lam ] pbilld Kb 6K 558 03 dbgoes 095
LUi1 2 ol 25kl ol 5 5alS 655 55 el 5 pp bl
¥ PSI 5 SKog sS I (51 V-0V L 5 F-Y+MA) 8 T

® Traditional Fieldbuses
6 Ethernet Based
" Wireless Network

! Programmable Logic Controller (PLC)
2 Central Processing Unit (CPU)

3 Distributed Control System (DCS)

4 Field Control System (FCS)
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3 Zero and Span

L Smart Transmitter
2 Computer-Aided Design (CAD)
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R Sart Level Transmitter]

——
SERIES: LTS320
SpUMA s
&
~ MEASURES LIQUID LEVEL IN OPEN TANKS g EB%:
~ 0.1% ACCURACY §‘ = ';
~ 4-20 mA OUTPUT & DIGITAL COMMUNICATION : &

~ HART PROTOCOL INSTRUMENT new

~ LOCAL ZERO AND SPAN ADJUSTMENTS
=~ 16:1 RANGEABILITY
= MINIMUM SPAN 16 cmH20 (15.6 mBAR)

= MAXIMUM SPAN 40.8 mH20 (4 BAR)

>~ INTRINSICALLY SAFE INSTRUMENT

> 14 PRESSURE UNITS OR % OF THE SPAN

= 4-DIGIT LCD DISPLAYS PRESSURE OR LEVEL

= AUTOMATIC TEMPERATURE COMPENSATION N ’
-«

= LONG-TERM STABILITY AND SERVICE LIFE
=~ BRACKET FOR 2" PIPE MOUNTING (OPTION)

SPECIFICATIONS

Performance: Unless otherwise stated the performance
specifications are at 20°C and nominal range, and errors
are shown as a percentage of the nominal span.

Accuracy Better than 0.1% including linearity,
repeatability and hysteresis errors

Resolution =0.01%

Measuring Span 6.25% to 100% of the nominal span

(See the Range Tables)
Over-pressure Limits (See the Range Tables)
Adjustments Zero & Span
Zero Adjustment Digital Calibration +15%
Linearity Adjustment 8 points within the nominal range
Damping Digitally adjustable from O to 15 sec.
Min. Response Time 0.1 second
Transfer Function Linear or square root (selectable)

Output Signals 4...20 mA, 2-wire; Digital (Bell 202
Standard FSK) using HART protocol
Fail-safe Output In case of malfunction the analogue

output is forced to the fail-safe state
of 3.8 or 23.2 mA (selectable)
Settling Time 120 ms @ 27°C

Thermal Drift Specified for -10 to 65°C range,
Zero: +0.1% / 10°K
Span: +0.1% / 10°K at nominal range
Power Supply 12.5 to 30 VDC with no load
Supply vs. Load 18.25 VDC for up to 250 Q2

24 VDC for up to 500 Q2

30 vDC for up to 760 2
Power Supply Effect Negligible between 12.5 and 30 VvDC
Display 4-digit LCD
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! Relay Feedback
2 Non linear Element
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4 Digital Twin Aggregate (DTA)
® Functional
¢ Implementation

1 Augmented Reality (AR)
2 Digital Twin Prototype (DTP)
% Digital Twin Instance (DTI)
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